Abstract
Introduction
Acute Intestinal Obstruction (AIO) is a common life threatening emergency in all general hospitals all over the world. Nearly all the cases seek inpatient hospital treatment because of its acute and emergency nature. Therefore, the hospital data provides a fairly good status of this particular disease in the community. Population based studies on incidence of AIO are scarce in the literature. In USA, it is estimated that about 300,000 cases of AIO due to adhesions are operated each year which suggests a population based incidence of over 150 per 100,000 persons [1] . Many other studies on AIO have been done but they are inappropriate for establishing the incidence in the population because they used the total hospital admissions or the sample size as the denominators without linking the occurrence to the population [2, 3] . However, they are useful in comparisons of other epidemiological characteristics such as mortality (case fatality rate) and morbidity. The mortality rate reported in these studies ranges from 3 -20% [4, 5] and the morbidity (complications) is in the range of 8 -18% [4, 6] . The demographic structure, the infrastructure and the state of health care services of Uasin Gishu County is almost similar to that of Kenya in general. Consequently, a study of epidemiological characteristics of AIO in this County could provide an insight on the burden of this disease not only in Uasin Gishu County but also in Kenya. The objective of this study was to determine the incidence of AIO and the epidemiological characteristics associated with this condition in Uasin Gishu County using data obtained from hospitals and the national population census registry.
Epidemiology of acute Intestinal obstruction in Uasin Gishu County, Kenya

Materials and Methods
This was a cross sectional retrospective observation study based on hospital data and the national population census. Retrospective data covering seven years preceding the year of study 2008/9 was collected. The study population included all cases with confirmed diagnosis of acute intestinal obstruction admitted in 12 hospitals in and around Uasin Gishu County during the period of seven years (2001 to 2007 inclusive). The 12 hospitals included all hospitals with a capacity to admit and treat AIO in the catchment area. The cases of AIO were identified from the inpatient registers, discharge abstracts, theatre registers, the record offices and the inpatient files from all the 12 hospitals in the study. All files of all cases of AIO in each hospital were retrieved and those whose home county is Uasin Gishu were selected using the demographic data which specified the home county of every patient. The data collected included: the hospital attended, the home County, age, gender, and number of related deaths. Challenges were encountered in retrieval of files in some hospitals, mainly because of the manual system used to record and store the patient's data. Cases with missing files were excluded. Demographic data on population denominators for Uasin Gishu County was provided by the Uasin Gishu County Statistics Office based on the 1999 National Population and Housing Census [9] . The population data included: the total population of Uasin Gishu County in 1999, population distribution by age and gender, and population projections into the years 2001-2007. Appropriate consent to conduct the study was obtained from relevant national and local authorities (hospitals and national population registry). Patient permission was not required.
Data analysis: Data was analyzed using STATA version 10. Descriptive statistics were carried out for age, gender, incidence and mortality. The odds ratio was used to establish the relationship between the gender, age, incidence and mortality. The combined incidence for seven years and the projected population for 2004 were used to create the contingent tables for calculation of the odds ratio. Year 2004 was chosen because it was the midpoint year of the whole data (2001) (2002) (2003) (2004) (2005) (2006) (2007) which is in keeping with the norm when data spans across several years. For comparison of incidence in different age groups, we used the age group 0-19 years as the reference group and compared its incidence to that of each of the other age groups. The z-test was used to calculate the p-value of the odds ratio (OR). P-value of 0.05 was considered significant.
Results
Analysis of hospital records for seven years showed that there were 444 cases of acute intestinal obstruction from Uasin Gishu County. Eighty four percent of the cases were admitted in the six hospitals within the Uasin Gishu County while 16% of the cases were admitted in the other six hospitals in the surrounding counties (Table 1) . The mean annual incidence based on the projected population for the seven year period was 8.8 persons per 100,000 persons (Table 2 ). [7] Age and sex distribution: There were 319 males (71.8%) and 125 females (28.2%), ratio 2.6:1 ( Figure 1 ). The mean age of the patients was 31. The difference in the incidence between males and females and between the different age groups was significant (p-value=0.0001). The incidence in each age group was analyzed against the age group 0-19 years. There was an exponential increase of incidence with increasing age (the incidence in eighty year olds was nine times that of 0-19 years age group (Table 3) . The survival rate in this study was 93.5% (6.5% mortality rate). In Table 4 , we compared the mortality for each gender and the mortality of each age group using the age group 0-19 years as a reference group (mortality in age group 0-19 years was analyzed against each of the other age groups . The difference of outcome between males and females and between the different age groups was not significant (p-value>0.05). Survival rate was highest in age group 20-39 years while mortality was highest in age group 0-19 years but these were not statistically significant (Table 4) . 
Discussion
This was a pioneering population based study on the incidence of AIO in Kenya. The average annual incidence of 8.8 persons per 100,000 in the population was derived from the data collected from hospital records covering a period of seven years which was analyzed against population projection based on the immediate last national population census in Kenya in 1999 [7] . The population of Uasin Gishu County in 1999 was 622,705 and the projected population at the middle of the data period (year 2004) was 726, 885. Population based data from USA suggests a much higher incidence of AIO [1] . Compared with this data from USA, our incidence was very low. Data from other studies dwelt on incidence of the various individual causes of AIO such as adhesions, hernias, volvulus, colorectal cancer and intussusception but their denominators were not population based findings could not be comparable to ours. Limitations in our study which could affect the outcome of incidence were the missing files (due to poor record keeping) and possible missed cases of unconfirmed diagnoses which calls for improvements in the record keeping in the public health care systems in the region. The male/female ratio of 2.6:1 recorded in our study was in concordance with global ratios of between 1.5:1 and 3:1 [4] . The higher incidence in males was statistically significant (P=0.0001) which means males are at a higher risk of getting AIO than females [3] . One of the possible reasons for the higher male preponderance is that the main causes of AIO (adhesions, sigmoid volvulus, and inguinal hernias) are commoner in males [8] . For example, occurrence of inguinal hernias which are a common cause of AIO is ten times higher in males [8] . Similarly, local studies have shown that the two commonest local causes of adhesions and sigmoid volvulus are also more common in males than in females [9, 10] . The reasons why males are more affected in these individual causes of AIO are outside the scope of this paper and has been investigated in other studies.
The mean age in our study of 31.4 years was lower than in other studies which reported means between 39 and 64.5 years [11, 12] . This is probably a reflection of our relatively younger population. The odds ratio statistics indicated significant difference in the incidence by age groups (p-value=0.0001). The age specific incidence increased exponentially with increasing age. This is because the incidence of many individual causes of AIO such as hernias, adhesions, colorectal cancer, and volvulus also increase with age and their effects are confounding in this study. There is need for further studies to establish whether age is an independent risk factor in AIO by controlling for co-morbidities.
The treatment outcome in this study (mortality) was in keeping with global figures. There was no significant difference in mortality from AIO between males and females (p-value = 0.7214). The results also showed that there was no difference in mortality for the different age groups (p-value>0.05). This was not expected. One would have expected the mortality from AIO to increase progressively with age because deaths are associated with co-morbidities such as diabetes, cardiovascular diseases and colorectal cancer which are more common in the older age groups [13] . This finding calls for further investigation.
Conclusion
The observed annual incidence of acute intestinal obstruction (8.8 per 100,000 persons) in Uasin Gishu county was low compared to available global data. A prospective population based study on incidence in the region is needed to confirm the low incidence reported in this study. Our findings could be a pointer to the general burden of AIO in Kenya (given the similarity of Uasin Gishu County and rest of the country in relation to demography, infrastructure and the state of health care services). Migration to electronic record system in the local public health care system is essential in order to ensure accurate outcomes in similar incidence studies.
